EP-1134: Performance assessment of the Sun Nuclear DailyQA3 Beam Constancy Instrument  by Whittard, P. & Clorley, J.
2nd ESTRO Forum 2013   S425 
 Figure 1 The normalized RPL reding versus calculated mean energy at 
measurement depth. 
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Purpose/Objective: To assess the behaviour of the Sun Nuclear 
Corporation 'Daily QA3' (DQA3) device, and its suitability for indicating 
changes in linac beam characteristics. 
Materials and Methods: The DQA3 is a beam constancy device which 
uses nine ion chambers at an effective depth of 1.0 g/cm2 to assess 
dose output, beam symmetry and flatness in a 20cm x 20cm field. A 
further four chambers, situated at various effective depths, are used 
to assess electron beam energy via a complex algorithm. Three diodes 
on each field edge are used to assess field size. All parameters are 
reported as relative changes against baseline values. An assessment of 
the DQA3 was carried out on an Elekta Precise linac, providing photon 
energies of 6 and 10 MV, and six electron energies in the range 4 - 15 
MeV.  The stability of the DQA3 dose parameter was determined with 
reference to independent dosimeter systems. These data were 
analysed for monthly measurements over a three year period on three 
linacs. The effect of the shallow depth of the detectors on the 
reported parameters was studied, with particular reference to the 
scalability of tolerance limits for relative variations compared to 
measurements made at standard reference depths. This was achieved 
by introducing beam profile anomalies which had been previously 
quantified using a scanning water phantom system (Blue Phantom, IBA 
Dosimetry). 
Results: The dose response was found to be stable to within ±1.0 % 
over three–year analysis period, and across all energies assessed. The 
instrument was found to reliably indicate relative changes in beam 
symmetry and flatness. The sensitivity of the reported electron energy 
parameter was found to be asymmetric around the baseline value. 
Minor inconsistencies in values reported by the device were discussed 
with the manufacturer leading to further software improvements (e.g. 
the implementation of asymmetric tolerance criteria). These have 
been beta-tested and full release is awaited. 
Conclusions: The DQA3 was shown to be a reliable instrument for 
rapidly confirming the stability of linac radiation beams. It was able to 
detect changes in electron energy, although the tolerances associated 
with each linac electron energy required careful assessment to be 
meaningful. The DQA3’s performance allowed a scheme to be 
developed in which the instrument is used weekly as one component 
of a hierarchical system of redundant instrumentation to improve 
linac QC efficiency whilst providing a high degree of reassurance. 
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Purpose/Objective: Aim of this study is to examine the feasibility and 
dosimetric accuracy of using the new Gafchromic EBT3 model 
radiochromic film for stereotactic radiotherapy (SRT) quality 
assurance (QA). 
Materials and Methods: Measurements were performed using 
Gafchromic EBT3 films in conjunction with an Epson Expression 
10000XL scanner. Uniformity and reproducibility were investigated 
analysing five different whole (8'x10') unexposed films (five times 
each). All scans were performed based on information by the 
manufacturer as well as published studies: transmission mode, 150 dpi 
resolution, RGB tagged image file format and acquiring the whole 
plate area. The images were then processed using the red channel and 
dividing each whole film in 1 cm wide profiles in both landscape and 
portrait direction. The pixel values variations across these profiles 
were analysed to identify the region of the scanner plate with the 
higher uniformity (to appropriately position patient QA dose 
distribution films). Uniformity and sensibility dose dependence was 
also investigated irradiating 4x4 cm2 films with doses ranging from 1 
to 8 Gy (e.g. 0.8 Gy, 1.0 Gy, 1.2 Gy, 2.0 Gy, 2.2 Gy etc.). For each 
film, ADC values were extracted and evaluated from 2x2 cm2 areas.  
Results: For unexposed films, uniformity tested for 1 cm wide profiles 
across the landscape direction had an average value of 0.58% (2σ 
values ranging from 0.50% to 0.83%, with the higher value further 
from the scanner center). Higher nonuniformity in the portrait 
direction is reported in literature and our results showed an average 
value of 0.9%. These results did not appreciably vary for the irradiated 
films. Sensibility of the irradiated films was found to correspond to a 
few cGy for doses up to ~6 Gy and decreasing for doses from 7 to 8 
Gy. 
Conclusions: This study evaluates the response of the new Gafchromic 
EBT3 film for typical SRT resolution and doses. The results showed an 
adequate level of accuracy for all the analysed dose levels, thus 
verifying the feasibility of using EBT3 films for SRT QA. Sensibility was 
found to be higher in low dose regions. 
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Purpose/Objective: Introducing into clinical practice IN-VIVO 
dosimetry for bladder raised the need to measure IN-VIVO bladder 
detector response as a function of the angle to the direction of 
radiation coming from the Ir-192 radiation source. 
Materials and Methods: Measurements were done for bladder Single 
Detector Probe PTW-Freiburg Type T9113-01002. For calibration we 
used special calibration setup based on Afterloading Calibration 
phantom for IN-VIVO calibration PTW T 9193 (selected direction of 
radiation is perpendicular to the source axis and the distance between 
source and detector is 8 cm). Measurement circle was performed by 
most accurate method, when the source was sent to calibration 
position (centre of phantom) only ones, and rotation of the positioned 
into adaptor detector was realized by remotely controlled motor. For 
determining the angle of the detector to the direction of aradiation 
source an angular calibration scale was applied on the phantom body 
(angle step10°). Accumulated charges (nC) of the diodes (collecting 
time = 10 s) were measured with electrometer PTW VIVODOS in 
Multichannel Mode. GammaMed Plus remote afterloader with source 
Ir-192 (GM12000680, active dimensions 0.6 mm diameter and 3.5 mm 
height) was used. The 0.6 cc Farmer chamber type 30001, placed 
inside the adapter 30001 on the opposite side of the phantom, was 
taken as a reference chamber. 
Results: On the figure the measured detector readings (•) are 
presented together with data for previously studied rectum (×) 
detector T9112-01725 (fluoroscopic images of these catheters you can 
see at the middle part of the figure). The curves are normalized to 1.0 
for lowest value of the readings. The diameter of bladder catheter (3 
mm) is ~two times smaller than the diameter of rectum catheter (7 
mm) and it might have been expected that the angular response of 
bladder detector is different. But measurements were shown a similar 
angular dependence of bladder and rectum diode readings. From 
measured curves it can be identified that angular component (A), 
which oscillates up to 5-6% of readings, and the 'off-axial' component 
(B), for this particular detector, is value of order 1%. 
